In this study, differences in the ruminal bacterial community between high-yield and 10 low-yield lactating dairy cows fed the same diets were investigated. Sixteen lactating 11 dairy cows with similar parity were divided into two groups based on their milk yield: 12 high-yield (HY) and low-yield (LY) groups. On day 21, rumen content samples were 13 collected, and the microbiota composition was determined using Illumina MiSeq 14 sequencing of the 16S rRNA gene. During the study period, dry matter intake (DMI) 15 and milk yield were measured daily, and milk composition was assessed 3 times per 16 week. The results showed that the milk of the LY group tended to have higher fat 17 (P=0.08), protein (P=0.01) and total solid (P=0.04) contents than that of the HY 18 group, though the HY group had higher ruminal acetate (P=0.05), propionate 19 (P=0.02) and volatile fatty acid (VFA) (P=0.02) concentrations. Principal coordinate 20 analysis indicated significant differences in ruminal bacterial community composition 21 and structure between the HY group and LY group. Overall, Bacteroidetes (HY 22 2 Corresponding author: kjxnb@vip.sina.com 28 LY group. These findings facilitate the understanding of bacterial synthesis within the 29 rumen and reveal an important mechanism underlying differences in milk production 30 in dairy cows. 31
group: 52.91±3.06%; LY group: 61.88±3.03%) was the predominant phylum, 23 followed by Firmicutes (HY group: 41.10±2.74%; LY group: 32.11±2.97%). The 24 abundances of Ruminococcus 2, Lachnospiraceae and Eubacterium coprostanoligenes 25 were significantly higher in the HY group than in the LY group. In addition, 3 26 genera-Anaerostipes, Bacteroidales and Anaeroplasma-were identified as 27 biomarker species with the greatest impacts on the ruminal community structure in the 1 These 2 authors contributed equally to this article.
Introduction

33
A symbiotic relationship exists with regard to the rumen microbiota of cattle. The 34 rumen is a highly specialised organ of ruminant animals that promotes a community 35 of mutualistic microbial species while simultaneously absorbing nutrients derived 36 from digestion of plant fibre and cellular material [1] . In dairy cows, the rumen 37 microbial community plays a critical role in the volatile fatty acid (VFA) production, 38 B-vitamin synthesis, and microbial protein biosynthesis, which are critical for the 39 animal's well-being and efficient milk production [2] . Moreover, the structure of the 40 bacterial community has been correlated with the production traits [3] , production 41 variables [4] [5] [6] [7] , and milk production and composition [8] of dairy cows. It has been 42 reported that rumen microbial dynamics involve both core and variable microbiotal 43 components [9] [10] [11] . In addition, similar to the microbial community in the gut of non- 44 ruminants, the structure and function of the microbial community in the cow rumen 45 are shaped by dynamic physical, chemical, and predatory environments. In turn, the 46 microbial community regulates nutrient cycling to the host [12] . However, a more in-47 depth comparison is warranted to improve our understanding of differences in rumen 48 bacterial community composition between high-yield and low-yield dairy cows. 49 Recent efforts to study the rumen microbiome have focused on identifying and 50 quantifying ruminal microbial communities [8, 13] The raw fastQ files were quality filtered by Trimmomatic and merged by 112 FLASH under the following criteria. First, the reads were truncated at any site 113 receiving an average quality score of <20 over a 50-bp sliding window. Second, 114 sequences with overlapping segments longer than 10 bp were merged according to 115 their overlapping region, with a mismatch of no more than 2 bp. Finally, sequences of 116 each sample were separated according to barcodes (exactly matching) and 117 primers (allowing 2 nucleotide mismatching), and reads containing ambiguous bases 118 were removed. 119 Operational taxonomic units (OTUs) were clustered with a 97% similarity cut-120 off using UPARSE (version 7. At the genus level, taxa with a relative abundance of ≥1% in at least one sample were 189 further analysed, and the relevant genera are presented in Figure 4 and Figure 5 . synthesis. According to our results, the NH 3 -N concentration was within the normal 235 range, though that in the HY group was significantly higher than that in the LY group. 236 These results indicate that rumen microbes promote protein degradation, providing a 237 better understanding of difference in milk proteins between the two groups.
238
Differences in rumen microbial composition between HY and LY groups 239 No differences were observed in bacterial community richness and diversity between 240 the groups. Three phyla predominated in both groups, which was consistent with 241 previous studies reporting that the principal phyla of microbes in the rumen are 242 Bacteroidetes, Firmicutes, and Proteobacteria. The proportions of these three phyla 243 account for approximately 94% of the total [35, 37, 38] . Interestingly, our results 244 showed that the abundance of Firmicutes in the HY group was higher than that in the 245 LY group, though the abundances of the two other dominant phyla were lower in the 246 former than in the latter. 247 As previously described by Pan 
